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(1) Japanese Patent No. 2978788 
[ 0010] 

5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An embodiment of this invention will be 
described below with reference to Figs. 1 to 3 . A 
steering column 1 is constituted by connecting an 
upper bracket 4 to a substantially middle portion of 

10 one jacket tube 3 with a lower end portion connected 
to a lower bracket 2, passing a steering shaft 5 
through the jacket tube 3, and connecting a steering 
wheel (not shown) to the upper end portion of the 
steering shaft 5 and an intermediate shaft 6 to the 

15 lower end portion thereof, respectively. 
[ 0011 ] 

A bearing 7 is fixed to the inner peripheral 
surface of the upper end portion of the jacket tube 3, 
while the lower end portion of the jacket tube 3 is 

20 expanded so that a bearing 8 is fixed to the inner 

peripheral surface which is on this side of the lower 
end portion. A steering shaft 5 is supported by 
these bearings 7 and 8. The steering shaft 5 
comprises an upper shaft 9 partially having an oval 

25 cross section with the upper end portion protruded 
from the upper end portion of the jacket tube 3. A 
lower shaft 10 having a cross section in a similar 



form is fitted in the lower end portion of the shaft 
9 by a predetermined length. Then, it is arranged 
such that in this fitting part a resin or the like is 
interposed between the upper shaft 9 and the lower 
5 shaft 10 so that the lower shaft 10 can be 
constricted into the upper shaft 9 with a 
predetermined or greater load. 
[ 0012 ] 

The lower bracket 2 is , as shown in Fig. 2, 

10 provided with a car body mount portion 14 having a 

reinforcement flange 13 which is formed by inclining 
obliquely backward an upper edge of a plate member 
having a window hole 12 to which the jacket tube 3 is 
fitted with play and then bending both the right and 

15 left end portions thereof in a direction 

perpendicular thereto, and a reinforcement flange 16 
which is formed by fixing the jacket tube 3 to the 
inner peripheral edge of the lower portion of the 
window hole 12 perpendicularly at a welding part 15 

20 and by bending an edge of the lower portion thereof 
perpendicularly. The jacket tube 3 can cope with a 
tilting operation of the steering column 1 by bending 
and deforming the central portion 11 of the plate 
member. Since a tilting angle of the steering column 

25 is very small, the lower bracket 2 would not be 
broken by the elastic deformation. 
[0013] 



The upper bracket 4 is formed, as shown in Fig. 
3, by integrally forming a car body mount portion 17, 
front wall portions 18, 18 which extend downward 
vertically from the both sides of this car body mount 
5 portion 17 on the front side of the car body, and 
column attachment portions 19 which are extended 
substantially perpendicularly to the rear side of the 
car body from the inner sides of the front wall 
portions 18 to reach the side surfaces of the jacket 

10 tube 3. A bent portion 20 is formed by bending a 
part between the car body mount portion 17 and the 
front wall portion 18 at a predetermined curvature, 
and this bent portion 20 can be deformed by bending 
with a load of a predetermined value or greater. 

15 Then, a predetermined gap a is formed between an 

upper part of the column attachment portion 19 and 
the car body mount portion 17. 
[ 0014 ] 

Each of the column attachment portions 19 is 
20 formed with a square hole 21 in the up-and-down 

direction, and a clamping bolt 22 is inserted into 
the square holes 21, 21. The clamping bolt 22 is 
fixed to a rotation stop member 23 which is fitted in 
the square hole 21 at the head portion 22a thereof, 
25 and a screw portion 22b is thread-fitted in a nut 24. 
The nut 24 is fixed to a tilt lever 25. A clamping 
member 26 which is engaged with the square hole 21 to 



be prevented from rotating is interposed between the 
nut 2 4 and the column attachment portion 19. A 
distance bracket 27 through which the clamping bolt 
22 is passed is secured to a lower surface of the 
5 jacket bracket 3 by welding. The distance bracket 27 
is arranged to be movable in the up-and-down 
direction between the column attachment portions 19, 
19 to constitute a tilt mechanism. 
[ 0015 ] 

10 Accordingly, when the tilt lever 25 is rotated 

downward to rotate the nut 24, the column attachment 
portions 19, 19 which sandwich the distance bracket 
27 therebetween with pressure by the use of the nut 
24 and the head portion 22a of the clamping bolt 22 

15 are slackened to release the clamped condition of the 
distance bracket 27, whereby the distance bracket 27 
becomes movable either upward or downward. Then, 
when the jacket tube 3 is made in a desired inclined 
state through the steering wheel, the jacket tube 3 

20 can be rotated in the up-and-down direction around a 
connecting portion with the lower bracket 2. Since 
the maximum tilting angle is a small, there is no 
chance for the lower bracket 2 to be elastically 
deformed and broken. 

25 [0016] 

Then, when the tilt lever 25 is returned to its 
original condition, the set tilt is locked. That is, 



the distance bracket 27 is sandwiched to be clamped 
by and between the head portion 22a of the clamping 
bolt 22 and the nut 24 , whereby the distance bracket 
27 is fixed by friction between the column attachment 
5 portions 19, 19. 
[0017] 

Subsequently, in the steering column 1 with the 
above-described structure, if the front components of 
the car body retreat at a primary collision and the 

10 jacket tube 3 is thereby moved to the rear of the car 
body, the front wall portions 18, 18 of the upper 
bracket 4 are pushed backward. As a result, the 
upper end portion of the column attachment portion 19 
is moved through the gap a to be brought into contact 

15 with the lower surface of the car body mount portion 
17, thereby stopping the backward movement of the 
jacket tube 3 . 
[0018] 

Further, at a secondary collision, if a load of 
20 the driver is applied on the steering wheel, the 

jacket tube 3 is moved toward the front of the car 
body, and is deformed in a direction in which the 
bent portions 20, 20 of the upper bracket 4 are open, 
thereby absorbing the energy. At the same time, the 
25 lower bracket 2 is deformed to perform stroke 
absorption of the jacket tube 3 in the axial 
direction . 



[0019] 

Note that, if a distance from the car body 
mount portion 14 of the lower bracket 1 up to the 
welding portion 15 of the jacket tube 3 can not be 
5 sufficiently secured and is short, a necessary stroke 
can not be securely obtained at the secondary 
collision, so that the welding portion 15 of the 
lower bracket 2 may be divided into two, as shown in 
Fig. 4, to form fold-back portions 30, 30 each having 
10 an R in the vicinity thereof. The form of each of 
the fold-back portions 30, 30 is not limited to R, 
but may be any form so long as the steel plate is 
folded back. 
[ 0020 ] 

15 Further, in order to obtain a variation of the 

upper bracket 4, the bent portion 20 between the car 
body mount portion 41 and the front wall portion 42 
may be formed of a slope portion 40 which is inclined 
with respect to the column axial line and of two 

20 fold-back portions 20A, 20B, as shown in Fig. 5. The 
slope portion 40 is inclined forward through the 
fold-back portion 20A from a flat surface of the car 
body mount portion 41 to have a predetermined width, 
and the front wall portion 42 is formed integrally 

25 therewith through the fold-back portion 20B in the 
lower part of the slope portion 40. Right and left 
adjustment holes 43 are formed along the curve of the 



fold-back portion 20A of the bent portion 20, while a 
rib 44 is formed on the inner surface of the fold- 
back portion 20B of the bent portion 20 with the 
front wall portion 42. Other arrangements are the 
5 same as those of the above-described upper clamp 4 so 
that the identical portions are given the same 
referential numerals and symbols, and description 
thereof will be omitted. 
[ 0021 ] 

10 As a result, the bent portion 20 is formed with 

two fold-back portions 20A, 20B. At the secondary 
collision, as shown in Fig. 6, these two fold-back 
portions 20A, 20B display a two-level energy 
absorbing effect. More specifically, when the impact 

15 load is inputted into a position of the square hole 
21 through the jacket tube 3, the front wall portion 
42 is pushed toward the front side of the car body so 
that first the fold-back portion 20A is bent to 
unfold and then the fold-back portion 20B impinges 

20 upon a car body mount surface 45 to unfold, thereby 
absorbing the energy. That is, since the steering 
column 1 is attached to be inclined with respect to 
the car body, a load in the axial direction of the 
column axial line and a load in the vertical 

25 direction work on the upper bracket 4 at the time of 
secondary collision. However, since the slope 
portion 40 is first deformed upward by using the 



fold-back portion 20A as a fulcrum to absorb a 
component in the vertical direction which works when 
the impact load is inputted obliquely with respect to 
the axial line of the jacket tube, whereby the 
5 initial load can be reduced. Note that, the 

adjustment hole 43 of the fold-back portion 20A is to 
adjust the initial load at the initial stage of the 
collision by reducing the bending strength of the 
bent portion 20A, while the rib 44 of the fold-back 

10 portion 20B is to adjust a load in progress of the 
collision. These loads can be properly adjusted, 
respectively, so that the energy absorbing 
characteristic at the secondary collision can be 
improved . 

15 [0022] 

Accordingly, since the upper bracket 4 for 
supporting one jacket tube on the car body is 
arranged to have the functions of preventing the 
backward protrusion of the steering wheel at the 
20 primary collision and of absorbing the stroke and the 
energy caused by the secondary collision, the 
structure can be very much simplified and the number 
of assembling steps can be decreased, thereby 
reducing the cost . 



25 



